, 2 h, pH: 12), and (e) pseudo-first-order kinetics model of MB adsorption on CPCMs; (f) SEM image of CPCMs after five cycles of adsorption-desorption. Table S1 . Kinetics model parameters of MB adsorption on CPCMs. Table S2 . Isotherm model parameters of MB adsorption on CPCMs. Table S3 . Comparison of the maximum adsorption capacities of MB on various adsorbents.
Materials and Methods

Materials
Citrus pectin (Galacturonic acid ≥74.0%, dried basis) and methylene blue (MB) were purchased from Sigma-Aldrich Co. LLC. (St Louis, USA). Other chemicals were obtained from Chengdu Kelong Chemical Reagent Co. (Sichuan, China). Ultrapure water was used for the experiments.
Instruments
The morphology of prepared materials was investigated by a JSM-6510LV scanning electron microscope (SEM, Japan) operated at 20 kV. X-ray diffraction (XRD) patterns were obtained by a Shimadzu XRD-7000 diffractometer. Fourier transform-infrared (FTIR) spectra, X-ray photoelectron spectra (XPS), and UV-vis absorption spectra were recorded using a Nicolet 6700 spectrophotometer, a Thermo Fisher Scientific Escalab 250Xi photoelectron spectrometer, and a Perkin Elmer Lambda 25 spectrophotometer, respectively. Nitrogen adsorption-desorption isotherm was measured by a Micromeritics ASAP 2020 V4.00 volumetric adsorption analyzer.
Synthesis of Citrus Pectin -Derived Carbon Microspheres (CPCMs)
CPCMs was prepared by a facile hydrothermal method using citrus pectin as the carbon source. In a typical process, 1.0 g citrus pectin was dissolved into 40 ml ultrapure water under vigorous stirring for 1 h at 25 ℃. Subsequently, the prepared pectin solution was transferred into a 50 mL Teflon-lined stainless steel autoclave and heated at 140-200 °C for 12 h. After the autoclave cooled to room temperature, the product was collected by centrifugation at 8000 rpm and washed with ultrapure water and ethanol, and then dried at 60 °C.
Batch Adsorption Experiments
Batch adsorption experiments were carried out in glass bottles of 20 mL containing 2 mg of CPCMs and 10 mL of MB aqueous solutions with the initial concentrations ranging from 150 to 600 mg L -1 . Subsequently, the mixtures were shaken in a shaking incubator for different times at 200 rpm. Then, the mixtures were centrifuged at 8000 rpm and the supernatant concentrations of MB were determined by a UV-Vis spectrophotometer at 664 nm. The effect of the solution pH on MB adsorption on CPCMs was investigated by varying the pH from 2 to 12. The effect of temperature on MB adsorption was also studied by keeping the temperature at 25-45℃. The adsorption capacity of MB by CPCMs was calculated via the following equation:
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Adsorption Kinetic and Isotherm Models
To understand the adsorption dynamics of the MB-CPCMs system in relation to time and to depict the nature of solute-surface interactions between CPCMs and MB, as well as to investigate the performance of CPCMs, two kinetic models (pseudo-first-order and pseudo-second-order) and two isotherm models (Langmuir and Freundlich) were studied. The equations are listed as follows: ) is the Langmuir adsorption constant, k is the indicator of adsorption capacity, and 1/n represents the heterogeneity factor.
Regeneration Tests
For the regeneration study, 2 mg of CPCMs were added to 10 mL of MB solution (200 mg L -1 ) at pH 12 and the mixture was shaken at 200 rpm for 10 min at 25℃. After adsorption and centrifugation, the supernatant MB solution was discarded, leaving CPCMs. Ethanol is one kind of common desorption agent for adsorbent regeneration in dye wastewater treatment [1] . Here, ethanol was used as a desorption agent to remove MB molecules adsorbed on the CPCMs. Then, the MB-adsorbed CPCMs were added to 10 mL of ethanol with pH 2 adjusted by 0.1 M HCl [2] and sonicated for 2 min. Subsequently, the CPCMs were isolated from the solution by centrifugation and used for the next cycle. The final concentrations of MB were determined by UV-Vis spectra. The adsorption-desorption processes as described were carried out successively for five times. 
